Propofol (2,6 dasopropylphenol) 
Direct current counter'shock as a method for the restoration of sinus rhythm in cardiac arrythmias was first introduced by Lown, Amaringbam and Newman in 1962. i Patients undergoing cardioversion require a short anaesthetic and various anaesthetic agents have been used for the procedure. Thiopentone is considered to be a suitable anaesthetic for cardioversion 2 and has also been the principal anaesthetic used at Turku University Central Hospital. However, its elimination half-life is fairly long (6-10 h) and this may cause unwanted subjective residual effects during recovery. ~ Propofol (2,6-diisopropylphenol) is a new, rapidly acting intravenous anaesthetic. The rapid redistribution and metabolism of propofol, resulting in a short elimination half-life of approximately one hour 4 suggest that the drug could he suitable for use in short procedures. Since its original cremophor EL-formulation was associated with a significant risk of anaphylactoid reactions, s it was recently reformulated in an aqueous emulsion containing ten per cent soya bean oil. 6 Initial animal studies have revealed anaesthetic properties similar to those of the original formulation. 6 The aim of the present study was to compare the course of anaesthesia, the success rate of cardioversion and the recovery times in patients anaesthetized with propofol or thiopentone.
Methods
The study was carried out on 35 patients (ASA physical status II-11I) undergoing elective cardioversion because of atrial fibrillation. Thirty patients were randomized to receive propofol or thiopentone. Five patients were treated twice during the study period and anaesthetized with both agents (the first treatment according to the random order and the second with the agent not used on the fLrst occasion). The study was approved by the Hospital Ethical Committee and informed consent was obtained from each patient. Patient characteristics are given in Table I .
Digoxin treatment was discontinued two days prior to the treatment. The patients fasted overnight and were unpremedicated. Anaesthesia was induced either with propofol 2,5 mg' kg-~ IV or with thiopentone 5 rag. kg-i IV given over 45 sec. When the patients no longer responded to command, the level of anaesthesia was considered adequate for d.c. shock. Oxygen was given through a uon-rebreathing valve and face mask 1 rain before induction of anaesthesia and thereafter. Assisted ventilation was instituted if the duration of apnoea exceeded 30 sec. The duration of anaesthesia was timed from the start of the injection of the induction agent to the moment a~ which the patient responded to command. All anaesthetics were given by the same anaesthetist (M.V.). The d.c. shock was administered about two minutes following the start of anaesthetic injectit~n. One elect,rode was placed below the apex of the heart and the other over the right sternal border. The initial energy discharge was 100 J, which was increased to 200 and 360 J when necessary, No more than three shocks were given on each occasion. The duration of the procedure (i.e., the time from the start of anaesthesia to the last d.c. shock) was recorded. Systolic (SAP) and diastolic (DAP) blood pressures
were determined by indirect sphygmomanometric measurement two minutes before induction of anaesthesia (baseline), immediately after injection of the induction agent, immediately after d.c. shock, and after recovery (i.e, when the patients opened their eyes on command). Heart rate (HR) was registered simultaneously and the ECG displayed continuously on an oscilloscope. Completen~s of recovery was assessed during recovery period with three methods: subjective sedation was measured with visual art',rogue scale (VAS, 10 cm long, numbered from 0 to 10), 7 the critical flicker fusion frequency (CFF) with a flickering red light emitting diode (3 ram diameter at 1 m distance from the subject), s and extraocular muscle balance with a Maddox wing apparatus.S These measurements were made before anaesthesia and 5, 10, 15 and 30 rain after recovery,
The presence of any side-effects during anaesthesia or the recovery period was noted. After recovery the patient~ were questioned regarding any awareness during or unpleasant memories associated with the procedure. The patients with two treatments (propofol and thlopentone, n = 5) were asked to give a personal assessment of the anaesthetic procedure.
Mean arterial pressure (MAP) was calculated as tt3 x (SAP + 2 x DAP) and rate presstme product (RPP) as SAP x HR_ Data are presented as mean values -4-standard deviation (SD). Haemodynamie data were compared using repeated analysis of varianee and the differences between groups with Student's t test for parametric data and the Chi-squared test for nonparametric data. Recovery results were compared after analysis of variance with the t test with approximation by Sattertwaite between groups and Newman-Keuls' test within groups, t~ TABLE II Characteristics of induction and duration af procedure and anaesthesia in patients induced with propofut or thiopentone (one treatment, n = 30) and in patients induced with propnfol and thiopentone (two separate ~reatmenta, n = 5), (mean -SD, Studeut's t test), 
Results
The groups were matched for age, weight, sex and ASA physical status (Table 1 )_ Induction characteristics for propofol and thiopentone were similar, as were the durations of the procedure and anaesthesia (Table II) .
The results for haemodynamic variables are prcscnted in Figure 1 . The baseline values of heart rate differed significantly (p < 0.05) between the two groups. The decreases in mean arterial pressure after the induction of anaesthesia were similar in both groups hut neither these nor the other variations in haemodynamie variables did achieve statistical significance within or between the two study groups. There were also no statistically significant differences in the success rate of cardioversion between the propofol and Ihiopentone groups (Tables HI and IV) .
Recovery times were shorter after propofol than after thinpentone with respect to the response to ocular muscle balance (Maddox wing), subjective sedation (VAS) and central integration (CFF). The recovery results are summarized in Figures 2 and 3 . The incidence of side-effects did not differ between the groups (Table V) . No major adverse reactions occurred either during or after anaesthesia. None of the patients reported any awareness during the procedure and all of them found the course of the anaesthesia acceptable. All five patients treated twice (with both agents) assessed the anaesthetic procedure with propofol to be more pleasant than that with thiopentone.
Discussion
Propofol, in a dose of 2.5 mg'kg -I was found in this study to produce similar induction characteristics to those of thiopentone at 5 mg. kg-t. Earlier studies have reported greater arterial hypotension with propofol than with thiopentone, tt-14 and that it is more profound in elderly patients and in those with ischaemic heart disease. ~.t~, The present results, however, shaw only a slight decrease of similar magnitude with both agents. In our view three factors may account for this finding: no premedication, slow injection of the induction agent and the compensate- The difference in the baseline values of heart rate found between groups is explained by the inclusion of three patients with slow heart rates (60-70 beats-min -t) in the TABLE IV Energy level required and success rate ofcardioversion in patients induced with propQfol and thiopentoae (two separate treatmeats, n = 5). Patients are numbered from one to five and each patient represents the same number in both treatments (Chl-square test). Although the success rate of cardioversion did not significamty differ between groups (Tables HI and IV), propofol appeared to increase the energy requirement for succcessful caxdioversion more than thiopentone. However, the reason for this finding remains unclear and whether propofol truly have some effect to the threshold of the electrical irritation of heart needs thus further evaluation.
Groups Energy
Measurements carried out with the Maddox wing and visual analogue scale (VAS) indicate shorter recovery times after propotbl than after thiopentone. Although the residual effects of both anaesthetics were also seen in measurements with critical flicker fusion frequency (CFF), this test appears to be less sensitive in differentiating between various drug effects (Figure 2 ). In the patients tzeated twice (propofol and thiopentone, n = 5) all three methods (Maddox wing, VAS, CFF) could indicate more residual effects after thiopentone than after propofol. It is probable that the subjective preference of these five patients towards propofol rather than thiopentone is due to the lesser residuM effects experienced with prepare1.
In conclusion, propofol was found to be similar to thiopentone in both induction characteristics and the immediate haemodynamic response. Recovery times from anaesthesia for cardioversion were shorter with propofoh In day-case anaesthesia (short procedure with little or no subsequent pain), rapid recovery of consciousness is a clear advantage. The new intravenous anaesthetic agent propofol appears to provide this desirable feature and it seems to be a suitable alternative to thiopentone as an induction agent for patients undergoing elective cardioversion. 
